WE CLAIM: 



1. An immunogenic < 3njugate_t,^eoTtl^rising: the reductive 
amination product of ^m^^imnninogenic capsular polymer fragment 
having at least^^jtfer-' ^ar bpn^l groups and derived from the 
capsular^^polr5^Tner of a bacterial pathogen, and a bacteria 

or toxoid. 

2. The immunogenic conjugate of claim 1, wherein the 
capsular polymer is\ immunogenic in mature humans and less 
immunogenic in infant humans. 

3. The immunog^ic conjugate of claim 1, wherein the 
reductive amination i^performed in the presence of 
cyanoborohydride anions 

4. The immunogenid conjugate of claim 1, wherein the 
toxin or toxoid is diphtl^eria toxin or toxoid. 

5. The immunogenic ^onjugate of claim 4, wherein the 
toxoid is CRM^g.^. 

6. The immunogenic conjugate of claim 1, wherein the 
toxin or toxoid is tetanus ■roxin or toxoid. 

7. The immunogenic con^^ate of claim 1, wherein the 
toxin or toxoid is a pseudomcA4;5 toxin or toxoid. 

8. The immunogenic conjugate of claim 1, wherein the 
toxin or toxoid is a staphylocc^cus toxin or toxoid. 

9. The immunogenic conjugate of claim 1, wherein the 
toxin or toxoid is a streptococcus toxin or toxoid. 

10. The immunogenic conjugate of claim 1, wherein the 
toxin or toxoid is pertussis toxin or toxoid. 

11. The immunogenic conjugate of claim 1, wherein the 
toxin or toxoid is an Escherichia coli toxin or toxoid. 

12. The immunogenic conjugateyof claim 1, wherein the 
bacterial pathogen is Haemophilus influenzae type b. 

13. The immunogenic conjugate ^f claim 1, wherein the 
bacterial pathogen is Escherichia 

14. The immunogenic conjugate o]^ claim 1, wherein 


bacterial pathogen is Neisseria menincmtidis 




the 



15. 


The immunogenic conjugate of claim 1, wherein the 
bacterial pathogen is Neisseria m^ mingitidis serogroup A. 

16. The immunoVenic conjugate of claim 1, wherein the 
bacterial pathogen is\ Neisseria meningitidis serogroup C. 

17. The immunogenic conjugate of claim 1, wherein the 
bacterial pathogen is Streptococcus pneumoniae . 

18. The immunogenic conjugate of claim 1, wherein the 
bacterial pathogen is Streptococcus pneumoniae serotype 6. 

19. The immunogenic conjugate of claim 1, wherein the 
bacterial pathogen is Streptococcus pneumoniae serotype 12. 

20. The immunogenic conjugate of claim 1, wherein the 
bacterial pathogen is Streptococcus pneumoniae serotype 14. 

21. The immunogenic conjugate of claim 1, wherein the 
bacterial pathogen is Strepjbococcus pneumoniae serotype 19. 

22. The immunogenic/^gpjugate of claim 1, wherein the 
bacterial pathogen is Streptococcus pneumoniae serotype 23. 

23. The immunogenic conjugate of claim 1, wherein the 
bacterial pathogen is Streptococcus pneumoniae serotype 51. 

24. The immunogenic conjugate of claim 5, wherein the 
bacterial pathogen is Haemoprailis influenzae type b. 

25. The immunogenic conjugate of claim 5, wherein the 
bacterial pathogen is Streptoqpccus pneumoniae serotype 6. 

26. The immunogenic conjugate of claim 5, wherein the 
bacterial pathogen is Streptococcus pneumoniae serotype 14. 

27. The immunogenic conjugate of claim 5, wherein the 
bacterial pathogen is Streptocoqcus pneumoniae serotype 19. 

28. The immunogenic conjugate of claim 5, wherein the 
bacterial pathogen is Streptococcus pneumoniae serotype 23. 

29. The immunogenic conjugate of claim 1, wherein the 
fragment is derived from the capsular polymer by oxidative 
cleavage. 

30. The immunogenic conjugate of claim 1, wherein the 
fragment is derived from the capsular polymer by periodate. 



% 


31. . .The immuhogenic conjugate of claim 1, wherein the 
fragment is produced ffofn a ca.psular polymer by first 
treating said polymer with acid, base or enzyme and then 
oxidatively cleavini 

tJ - 32. An immunogenic conjugate comprising the reductive 

amination product ofl an immunogenic capsular polymer fragment 
having a chain length of from about 10 to about 30 monomeric 
units and at least tvio carbonyl groups, which fragment is 
from the capsular polymer of a streptococcus 

10 ppsumoniae or Haemophilus influenzae bacterium, and a 
bacterial toxin or toxbid. 

33. The immunogeAic conjugate of claim 32, wherein the 
capsular polymer is imiAunogenic in mature humans and less 
immunogenic in infant humans. 

15 immunogenic conjugate of claim 32, wherein the 

reductive amination is performed in the presence of 
cyanoborohydride anions. 

35. The immunogeni^onjugate of claim 32, wherein the 
oi" toxoid is diphtw&f^a toxin or toxoid. 

20 immunogenic l^onjugate of claim 32, wherein the 

toxoid is CRM^g^. 

37. The immunogenic conjugate of claim 32, wherein the 
toxin or toxoid is tetanus TOxin or toxoid. 

38. The immunogenic conjugate of claim 32, wherein the 

25 toxoid is a pseudomohas toxin or toxoid. 

39. The immunogenic conjugate of claim 32, wherein the 
^oxin ox toxoid is a staphylococcus toxin or toxoid. 

40. The immunogenic conjugate of claim 32, wherein the 
toxin or toxoid is a streptococcus toxin or toxoid. 

3 Q The immunogenic conjugate of claim 32, wherein the 

toxin or toxoid is pertussis toxin or toxoid. 

42. The immunogenic conjugate of claim 32, wherein the 
toxin or toxoid is an Escherichia\coli toxin or toxoid. 

43. The immunogenic conjugate of claim 32, wherein the 

35 pathogen is Haemophilus ^fluenzae type b, 



44. The immunogenic .conjugate of claim 32, wherein the 
bacterial pathogen \is Streptococcus pneumoniae serotype 3. 

45. The immuntogenic conjugate of claim 32, wherein the 
bacterial pathogen is Streptococcus pneumoniae serotype 6. 

5 46. The immunogenic conjugate of claim 32, wherein the 

bacterial pathogen is\ Streptococcus pneumoniae serotype 12. 

47. The immunogenic conjugate of claim 32, wherein the 
bacterial pathogen is Streptococcus pneumoniae serotype 14. 

48. The immunogertic conjugate of claim 32, wherein the 

10 bacterial pathogen is Streptococcus pneumoniae serotype 19. 

49. The immunogenita conjugate of claim 32, wherein the 
bacterial pathogen is Streptococcus pneumoniae serptype 23. 

50. The immunogenid conjugate of claim 32, wherein the 
bacterial pathogen is Streptococcus pneumoniae serotype 51. 

15 immunogenic Conjugate of claim 36, wherein the 

bacterial pathogen is Haempphilis influenzae type b. 

52. The immunogenic conjugate of claim 36, wherein the 
bacterial pathogen is StreP^coccus pneumoniae serotype 6. 

53. The immunogenic (ioMugate of claim 36, wherein the 

20 pathogen is Streptococcus pneumoniae serotype 14. 

54. The immunogenic corlHugate of claim 36, wherein the 
bacterial pathogen is Streptococcus pneumoniae serotype 19. 

55. The immunogenic conjugate of claim 36, wherein the 
bacterial pathogen is Streptococcus pneumoniae serotype 23. 

25 The immunogenic conjxigate of claim 32, wherein the 

f^s^ment is derived from the capsular polymer by oxidative 
cleavage. 

57. The immunogenic conjugate of claim 32, wherein the 
fragment is derived from the capsular polymer by periodate. 

3 Q The immunogenic conjugate of claim 32, wherein the 

fragment is produced -Prom a capsuiar polymer by first 
treating said polymer with acid, t^ase or enzyme and then 
• oxidatively cleaving. 
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59. An immuribgenic conjugate comprising: a formalin 
^^®sted reductive' aminat'ion product of an immunogenic 
capsular polymer fragment having at least two carbonyl groups 
and derived from tha capsular polymer of a bacterial 
pathogen, and a bacterial toxin or toxoid. 

60. An immunogenic conjugate comprising: a formalin 
treated reductive amiraation product of an immunogenic 
capsular polymer fragment having a chain length of from about 
10 to about 30 monomeric units and at least two carbonyl 
groups, which fragment us derived from the capsular polymer 
of a Streptococcus pneumbnia or Haemophilus influenzae 
bacterium, and a bacteridl toxin or toxoid. 

61 . The immunogenicVconjugate of claim 59 or 60, 
wherein the bacterial toxdid is diphtheria toxoid. 

62. The immunogenic conjugate of claim 59 or 60, 
wherein the toxoid is CRM, 

J 

63. The immunogenic c^jugate of claim 59 or 60, 
wherein the bacterial toxi^/^ toxoid is tetanus toxin or 
toxoid. 

method for preparing an immunogenic conjugate, 
comprising: forming the reductive amination product of an 

-immunogenic capsular polymer fhagment having at least two 
carbonyl groups and derived from the capsular polymer of a 
bacterial pathogen, and a bacterial toxin or toxoid, said 
reductive amination being perfo^rmed in the presence of 
cyanoborohydride ions. 

^5. The method of claim 64\, wherein the capsular 
polymer is immunogenic in maturel humans and less immunogenic 
in infant humans 

66. The method of claim 64 ]| wherein the toxin or toxoid 
is diphtheria toxin or toxoid. 

67 . The method of claim 64 ,| 
is CRM, 


197* 

68. The method of claim 64, 
is tetanus toxin or toxoid. 


wherein the toxin or. toxoid 
wherein the toxin or toxoid 
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69. The methcid of claim 64, wherein the toxin or toxoid 
is pseudomonas toxih or ’toxoid. 

70. The methocA of claim 64, wherein the toxin or toxoid 
is staphylococcus toxin or toxoid. 

5 71. The method of claim 64, wherein the toxin or toxoid 

is streptococcus toxiA or toxoid, 

72. The method otf claim 64, wherein the toxin or toxoid 
is pertussis toxin or toxoid. 

73. The method on claim 64, wherein the toxin or toxoid 

10 Escherichia coli toxin or toxoid., 

74. The method of \claim 64, wherein the pathogen is 
Haemophilus influenzae type b. 

75. The method of c^laim 64, wherein the pathogen is 
Escherichia coli . 

15 The method of c3^aim 64, wherein the pathogen is 

Neisseria meningitidis . 

77. The method of cl^im 64, wherein the pathogen is 
Streptococcus pneumoniae . 

78. The method of cl^^m 64, wherein the pathogen is 
2 q Pseudomonas . 

79. The method of claii^ 66 , wherein the pathogen is 
Haemophilus influenzae b. 

80. The method of claim^ 66 , wherein the pathogen is 
Streptococcus pneumonia . 

25 81. The method of claim 64, wherein the fragment is 

derived from the capsular polymer by oxidative cleavage. 

82. The method of claim 6 I 4 , wherein the fragment is 
derived from the capsular polymWr by periodate. 

The method of claim 64, wherein the fragment is 
30 P'^oducBd from a capsular polymeA by first treating said 
polymer with acid, base or enzymte and then oxidatively 
cleavina. 

84. The method of claim 641 further comprising treating 
said reductive amination product Jwith formalin, 
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The methomof claim 84, wherein the bacterial 
toxoid is diphtheria \toxoid. 

86. The method of claim 84, wherein the toxoid is 


CRM197. 

87. The method o 
or toxoid is tetanus to 

88. A vaccine tha 
capsular polymer antibo 
immunogenic conjugate of 
acceptable carrier. 

89. A method for 


claim 84, wherein the bacterial toxin 
n or toxoid. 

licits effective levels of anti¬ 
in humans, comprising: the 
laim 1 or 31 and a pharmaceutically 


actiV 


ely immunizing humans against a 
bacterial pathogen having a\capsular polymer, comprising: 
administering an effective amount of the vaccine of claim 88. 
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